T he US population consumes more opioid medication than any other nation. 1 Opioid overdose is now the leading cause of injury-related death in the United States, and the incidence of opioid overdose has quadrupled in the past 15 years, reaching nearly 19 000 deaths annually.
2, 3 Opioid overdose has been linked to increasing rates of opioid prescriptions, which have similarly quadrupled since 1999. 4 Prescriptions written by surgeons have contributed significantly to the epidemic of opioid abuse and opioid-related deaths.
2,5
Opioid diversion is recognized as a major adverse effect of opioid overprescribing. It is estimated that 71% of long-term opioid users receive their medications through methods of diversion. 6 More than 5 million individuals in the US report current opioid abuse (within 30 days), and 10.3 million individuals have reported opioid abuse during their lifetime. 3, 7, 8 The US Food and Drug Administration has stated that " [u] ntil clinicians stop prescribing opioids far in excess of the clinical need, this crisis will continue unabated." 9(p1483) There have been significant surgeon-led efforts in recent years to define safe and appropriate opioid prescribing practices for surgical patients. [10] [11] [12] [13] [14] [15] [16] [17] For example, by gathering data on the home use of opioids, one study derived specific opioid prescribing guidelines after routine outpatient general surgical procedures. 10 Educational efforts based on these data led to a 53% decrease in the number of opioid pills prescribed at hospital discharge. 11 One recent study showed that opioid use in the 24 hours prior to hospital discharge is the best factor associated with outpatient opioid use after a surgical procedure that requires inpatient admission. 18 In addition, there has been growing enthusiasm from local, state, and federal agencies to address the problem of overprescription of opioids through efforts including drug takeback programs, prescriber education, and prescription drug monitoring programs (PDMPs). As of 2017, a total of 49 of 50 states now use the PDMP, a national database used by medical professionals and pharmacies to track patient use of controlled substances. 1 In their Statement on the Opioid Use Epidemic, the American College of Surgeons recommends the use of PDMPs for surgical patients as a "guiding principle" to address the opioid overuse epidemic. 19 Beginning January 1, 2017, New Hampshire state law dictated that all health care professionals run a PDMP query and complete an opioid abuse riskassessment calculator for all patients receiving an opioid prescription, including those undergoing a surgical procedure. At our institution, a moderate-sized academic hospital in New Hampshire, the administration additionally requires that an informed consent process be completed for every patient undergoing a surgical procedure who receives an opioid prescription. Early observational data after PDMP implementation in populations of outpatients with chronic pain have been promising, with decreased "doctor shopping" and opioid-related deaths. [20] [21] [22] [23] [24] [25] [26] However, in other patient populations, such as those who are treated at the emergency department, use of the PDMP is sporadic and the clinical effects have been mixed. [27] [28] [29] [30] [31] [32] For example, Weiner et al 31 demonstrated that PDMP queries in an emergency department setting changed prescribing behavior in only 9.5% of cases and resulted in more opioids prescribed overall. Surveys of physicians have found that many find PDMP queries to be rarely or never helpful, very difficult to use, and a substantial additional time burden. 33 To our knowledge, there are no studies of the effect of PDMP use in a surgical population when postoperative pain is expected and opioid prescribing is routinely indicated. Furthermore, no educational programs or standards exist to guide prescribers in how to interpret or use the information obtained through the PDMP.
To this aim, we attempted to determine if PDMP queries identified the intended patients at high risk of opioid abuse and to investigate how prescribing practices changed as a result of the use of a PDMP. We estimated that opioid prescription rates would decrease substantially after the January 1, 2017, implementation of this new legislation.
Methods
Prospectively collected data were obtained for the period from July 1, 2016, to June 30, 2017, at our institution, a moderately sized academic hospital in New Hampshire. The study period included 6 months before and 6 months after a change in New Hampshire legislation requiring a PDMP query and opioid abuse risk calculator be completed for all patients receiving an outpatient opioid prescription for acute pain. Patients undergoing a representative range of common inpatient and outpatient general surgical procedures were identified by Current Procedural Terminology code. Inpatient procedures included bariatric and foregut, colon, liver, pancreas, and ventral hernia operations. Outpatient operations included inguinal hernia (open and laparoscopic) and cholecystectomy. The Dartmouth Committee for the Protection of Human Subjects approved this study and waived the requirement for consent owing to the minimal risk level of the study.
Demographic information, procedure type, and data on whether a PDMP query and/or opioid risk assessment was performed were collected. Descriptive statistics, the t test, and χ 2 analyses were performed. Two-sided P values were calculated and were considered significant at P < .05. Observational data of clinical encounters were obtained to determine
Key Points
Question How does mandatory use of a prescription drug monitoring program change the prescribing practices for patients undergoing elective general surgery?
Findings In this pre-post cohort study of 1057 patients, prescribing practices were compared before and after New Hampshire legislation mandating the use of a prescription drug monitoring program that took effect January 1, 2017. There was no significant change in the rate of opioid prescriptions written or the mean number of pills prescribed.
Meaning It seems that efforts to curb overprescribing of opioids should be evidence based and should show clinical benefit prior to mandatory implementation, and that patients undergoing elective surgical procedures should be considered differently when developing opioid legislation.
the additional amount of time required to complete these requirements. Eight representative surgical clinicians (6 surgical residents and 2 faculty members) underwent direct observation during 21 patient encounters to determine the time required to complete the additional requirements. These surgical clinicians were blinded to the data being collected while being observed.
We identified a subset of patients for whom a PDMP query was performed but an opioid prescription was not written. For these patients, we repeated the PDMP query to assess if these individual patients had findings indicating a high risk of opioid abuse that would discourage a surgical clinician from writing an opioid prescription. Findings indicating high risk of opioid abuse were defined as multiple or frequent opioid prescriptions being obtained from multiple clinicians or being filled at different pharmacies in the 6 months prior to the index operation.
Our institution uses an electronic medical record system. The PDMP query is accessed via a hyperlink to an external website requiring a separate, user-specific login and password. The risk calculator is embedded within the electronic medical record, and completion of each of these steps is documented within the electronic medical record. If the prescriber fails to document the query, a decision support interruptive alert appears that informs the prescriber of the mandatory requirement to perform the query. The prescription will not be disbursed unless the prescriber affirms that the query was performed.
Current practices for postoperative pain management at our institution vary by procedure and service but are often multimodal and focused on minimization of the use of narcotics. Scheduled acetaminophen with or without ibuprofen is prescribed for most patients. Our anesthesia staff are facile with regional anesthesia (eg, transverse abdominis plane blocks) for appropriate abdominal operations.
Results

Opioid Prescription Rate
A total of 1057 patients undergoing routine general surgical procedures were included in the analysis; 536 patients underwent surgery before the legislation took effect (July 1 to December 31, 2016), and 521 patients underwent surgery after the legislative changes (January 1 to June 30, 2017). There was no significant change in case mix between the 2016 and 2017 groups ( Table 1) . No patients were excluded from the analysis. 
Identification of High-Risk Patients
Although the overall prescription rate at hospital discharge did not change, we sought to determine if there were cases when a PDMP query and opioid abuse risk calculator led to withholding of an opioid prescription. Most patients who were not prescribed opioids did not have a PDMP query performed. However, we identified 8 patients who had a PDMP query performed, but they did not receive an opioid prescription. Relevant clinical details and PDMP query results for these patients are summarized in Table 2 . Seven of the patients underwent inpatient operations. Six of the 7 inpatients had been weaned off opioids and did not require narcotics for pain control in the 24 hours prior to hospital discharge. One of the 7 inpatients had a recent history of stable longstanding opioid use for chronic pain covered by an agreement with their primary care physician, and the opioid dosage had been tapered down to her preexisting home regimen by the time of hospital discharge. The single outpatient in the series underwent a laparoscopic inguinal hernia repair and was offered an opioid prescription at the time of hospital discharge, but he refused the prescription. None of these 8 patients had a history of opioid abuse or was deemed to have high-risk behavior based on available clinical data, a PDMP search, and the opioid abuse risk calculator. The PDMP query and risk calculator did not lead to a prescription being withheld for any patient in our series. 
Mean Number of Opioid Pills Prescribed
We also evaluated whether the mean number of opioid pills prescribed was affected by the mandatory PDMP legislation. As shown in Figure 2A , the mean number of opioid pills prescribed was decreasing during the 6 months prior to the PDMP requirement. Overall, the mean number of pills prescribed decreased by 22.1% (from 30.8 to 24.0) between July and December 2016 (Figure 2A ). There was no significant immediate decrement in the mean number of opioids prescribed in January 2017 when the requirement went into effect ( Figure 2B ). In the 6 months after use of the mandatory PDMP, the rate of decrease in the number of prescribed pills was less; the mean number of pills prescribed decreased only by 3.9% (from 22.8 to 21.9) between January and June 2017 ( Figure 2C ).
Additional Time to Complete Requirements
We quantified the amount of time needed to complete these additional requirements. Direct observation of 8 surgical clinicians during 21 patient encounters revealed a median time to complete the PDMP query and risk calculator together of 7 minutes (range, 2-17 minutes). An additional median time of 6 minutes (range, 4-15 minutes) was required to complete our institutional informed consent process ( Figure 3) . Together, these additional mandatory requirements for prescribing opioid medication to patients who underwent surgical procedures took 13 minutes for each patient.
Discussion
Opioid overprescribing is rampant, has deadly consequences, and continues to be of major concern in the United States. Prescriptions written by surgeons have contributed significantly to the epidemic of opioid overprescribing and opioidrelated deaths. 2, 5 The use of a mandatory PDMP has been suggested to help curb overprescription by surgeons. However, while some patients may feign back pain in an attempt to obtain an opioid prescription in a walk-in clinic, it is highly unlikely that they will undergo a surgical procedure just to obtain opioids. Furthermore, if one identifies a patient with multiple undisclosed opioid prescriptions through a PDMP query, that patient will probably require at least as many initial postoperative opioid pills as an average patient owing to tolerance. Selective PDMP use for patients requesting refills may make the most sense for surgeons. In fact, in 1 survey, only 22% of surgeons thought that PDMP use should be mandatory. 33 Many of those surveyed thought that it was rarely helpful and that it was a substantial time burden. The intended effect of the PDMP query and risk calculator to avoid opioid prescriptions likely to be abused or diverted was not supported in our study. We found that there was no decrease in the percentage of patients who were given an opioid prescription for postoperative pain, and in no cases was a prescription withheld from a patient owing to risk factors for abuse or suspicious PDMP findings. The PDMP can be a useful tool for identifying patients who are doctor shopping and has been demonstrated to be useful for outpatient populations and individuals with chronic pain. 25, 26 However, the experience of pain for patients undergoing elective general surgical procedures is fundamentally different from that of individuals in these populations with demonstrated benefit from PDMP use. Patients who undergo elective surgical procedures experience unavoidable postoperative surgical pain, which is usually self-limited. Regardless of the patient's recent history or risk factors for abuse, an opioid prescription is often still clinically indicated in this situation. It is possible that a PDMP query requirement may not affect a surgeon's decision to prescribe opioids to a particular patient, but it may lead surgeons to prescribe fewer opioids to that patient. Therefore, we compared the mean number of pills prescribed to patients after implementation of the mandatory PDMP requirement. We found that there was no dramatic decrease in opioid prescribing coincident with this requirement. The mean number of opioids prescribed was decreasing at our institution during the 6 months prior to this legislation (likely secondary to evidence-based recommendations and educational efforts to encourage appropriate prescribing 11 ), and the rate of decrease was actually less once this PDMP requirement went into effect.
Our data do not support the use of a mandatory PDMP as a useful tool to curb opioid prescriptions written for patients undergoing general surgical procedures. In addition, these requirements create a significant additional burden of time and administrative responsibilities for surgical clinicians and trainees who already think that documentation requirements are excessive and compromise the time spent with patients. 34 For example, the mean turnover time between operative cases at our outpatient surgical center is 15 minutes. The additional 7 minutes required to complete the PDMP query and risk calculator, or the additional 13 minutes if our institutional informed consent process is considered, makes meeting this turnover benchmark impossible when other required tasks must also be completed.
Limitations
This study has some limitations. It was performed at a single institution, and the surgeons at this institution had already been modifying their prescribing habits prior to the initiation of this new requirement.
Conclusions
For acute postsurgical pain, physician-led efforts have shown significant promise for addressing opioid overprescribing. Guidelines for opioid prescribing 10, 11, 18 and increasing use of multimodal pain strategies [35] [36] [37] 
